Deficient synthesis of MTHFD, a trifunctional folate-dependent enzyme, in the CHO Ade E mutant.
MTHFD is a folate-dependent trifunctional protein comprised of three activities: N5,N10-methylenetetrahydrofolate dehydrogenase, N5,N10-methenyltetrahydrofolate cyclohydrolase, and N10-formyltetrahydrofolate synthetase. The enzymes catalyze sequential interconversion of tetrahydrofolate derivatives required for purine, methionine, and thymidylate synthesis. A Chinese hamster ovary cell line (Ade-E), reported to have reduced cyclohydrolase activity, was studied to characterize the nature of the mutation. Enzymatic assays showed reduced activities of all three enzymes of the polypeptide. Immunoblotting and immunoprecipitation of radiolabeled cell extracts indicated that MTHFD protein was greatly reduced or absent in the mutant. Northern analysis of a clonal derivative of Ade-E revealed normal levels of MTHFD mRNA. These results suggest that the mutation affects a posttranscriptional process in the synthesis of the trifunctional enzyme.